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MODULAR COMPUTING DEVICE

RELATED APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Application No. 62/100,010, filed Jan. 5, 2015, and titled
“Mobile Computing Device” and U.S. Provisional Applica-
tion No. 62/034,641, filed Aug. 7, 2014, and titled “Mobile
Computing Device,” the entire disclosures of both of which
are hereby incorporated by reference.

BACKGROUND

[0002] The range and functionality of hardware resources
that are made available for use with a computing device is
ever increasing. For example, faster processors, memories
that support larger storage amounts, wireless communication
devices that support increased bandwidth, and so on are being
continually developed.

[0003] However, conventional techniques that made this
increased functionality available to a user generally involved
the replacement of a user’s current device with a new device
having this functionality. Thus, these conventional tech-
niques can be expensive and thus avoided by a user, thereby
limiting a device maker’s opportunity to provide this
increased functionality to users.

SUMMARY

[0004] Modular computing device techniques are
described. In one or more implementations, a computing
device includes a display modular component including a
housing, a display device physically and communicatively
coupled to the housing via a hinge, and one or more display
hardware elements disposed within the housing that are con-
figured to output a display for display by the display device.
The computing device also includes a computing modular
component including a housing that is physically and com-
municatively coupled to the display modular component, a
processing system disposed within the housing, and memory
disposed within the housing. The processing system is con-
figured to execute instructions stored by the processing sys-
tem to generate a user interface for display by the display
device of the display modular component.

[0005] Inone or more implementations, a display modular
component includes a housing, a display device physically
and communicatively coupled to the housing via a hinge, and
one or more display hardware elements disposed within the
housing and configured to output a display for display by the
display device. The housing is configured to form a commu-
nicative and removable physical coupling to a plurality of
other housings having hardware elements disposed therein
that are configured to support functionality relating to the
display.

[0006] In one or more implementations, a system includes
a plurality of modular components, each of the modular com-
ponents having a respective housing configured to form a
stackable arrangement, one to another, and configured to be
physically and communicative coupled to form a computing
device.

[0007] In one or more implementations, a plurality of
modular components are obtained, each of the modular com-
ponents having a respective housing configured to form a
stackable arrangement, one to another. The plurality of modu-
lar components are stacked to form a computing device.
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[0008] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The detailed description is described with reference
to the accompanying figures. In the figures, the left-most
digit(s) of a reference number identifies the figure in which
the reference number first appears. The use of the same ref-
erence numbers in different instances in the description and
the figures may indicate similar or identical items. Entities
represented in the figures may be indicative of one or more
entities and thus reference may be made interchangeably to
single or plural forms of the entities in the discussion.
[0010] FIG. 1 is an illustration of an environment in an
example implementation that is operable to employ the
modular computing device techniques described herein.
[0011] FIG. 2 depicts an example implementation showing
different configurations of a computing device of FIG. 1
through addition or removal of modular components to or
from the device.

[0012] FIG. 3 depicts an example implementation in which
a computing device of FIG. 1 also includes another accessory
modular component.

[0013] FIG. 4 depicts an example implementation in which
movement of a display device in relation to a housing of a
display modular component is shown.

[0014] FIGS. 5 and 6 depicts example implementations in
which a modular component of FIG. 1 includes housing dis-
posed therein that are swappable to add or remove corre-
sponding functionality to the modular component.

[0015] FIG. 7 depicts an example implementation showing
the computing device of FIG. 1 as mounted to a vertical
surface.

[0016] FIGS. 8-13 depict additional example implementa-
tions of the computing device of FIGS. 1 and 3.

[0017] FIG. 14 is a flow diagram depicting a procedure in
an example implementation in which the modular computing
device of FIG. 1 is assembled through stacking.

[0018] FIG. 15 illustrates an example system including
various components of an example device that can be imple-
mented as any type of computing device as described with
reference to FIGS. 1-14 to implement embodiments of the
techniques described herein.

DETAILED DESCRIPTION

Overview

[0019] The rate at which an ever increasing functionality
variety of functionality is made available to computing
devices continues to increase. However, conventional tech-
niques utilized to make this functionality available to users
have typically relied on replacement of the computing device
as a whole, which could be expensive and thus limit access of
users to this ever increasing functionality.

[0020] Modular computing device techniques are
described. In one or more implementations, a computing
device is assembled from a plurality of modular components
formed using respective housings that may be physically and
communicatively coupled, one to another, without the use of
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tools to add desired functionality. For example, a display
modular component may include a housing, a display device,
and a power supply configured to power the display. A com-
puting modular component may be attached to the display
modular component to add processing and memory function-
ality, as well as receive power from the display modular
component. Accessory modular components may also be
attached, such as to support input via a natural user interface,
add speakers, holographs (e.g., support augmented reality), a
battery, and so on.

[0021] Additionally, these modular components may also
formed using modules themselves. For example, a computing
modular component may include a housing having a process-
ing system, another housing having a memory system, yet
another housing having a wireless communication device,
and so on. These housings may be configured to be “swap-
pable” within the housing to change functionality as desired,
such as to update the processing, memory, and/or network
resources of the computing device. In this way, the computing
device may be altered and changed readily by a user in an
intuitive manner without requiring detailed knowledge of the
hardware, further discussion of which may be found in rela-
tion to the following sections.

[0022] In the following discussion, an example environ-
ment is first described that may employ the modular comput-
ing device techniques described herein. Functionality, fea-
tures, and concepts described in relation to the examples in
the following section may be employed in the context of the
procedures described herein. Further, functionality, features,
and concepts described in relation to different procedures
below may be interchanged among the different procedures
and are not limited to implementation in the context of an
individual procedure. Moreover, blocks associated with dif-
ferent representative procedures and corresponding figures
herein may be applied together and/or combined in different
ways. Thus, individual functionality, features, and concepts
described in relation to different example environments,
devices, components, and procedures herein may be used in
any suitable combinations and are not limited to the particular
combinations represented by the enumerated examples.
[0023] Example Environment

[0024] FIG.1 is anillustration of an environment 100 in an
example implementation that is operable to employ tech-
niques described herein. The illustrated environment 100
includes a computing device 102 having a modular configu-
ration. The computing device 102 may assume a variety of
configurations.

[0025] As illustrated, for instance, the computing device
102 assumes a “desktop” configuration in which the comput-
ing device is configured to be placed on a surface 104. Other
examples are also contemplated, such as for attachment to a
vertical surface (e.g., a cart, wall, refrigerator, point-of-sale
swivel base) as shown in the examples beginning at FIG. 7, for
use in mobile or television implementations as further
described in relation to FIG. 9, and so forth.

[0026] Forexample, acomputing device may be configured
as a computer that is capable of communicating over the
network, such as a desktop computer, a mobile station, an
entertainment appliance, a set-top box communicatively
coupledto a display device, a wireless phone, a game console,
and so forth. Thus, the computing device 102 may range from
full resource devices with substantial memory and processor
resources (e.g., personal computers, game consoles) to a low-
resource device with limited memory and/or processing
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resources (e.g., traditional set-top boxes, hand-held game
consoles). Additionally, although a single computing device
102 is shown, the computing device 102 may be representa-
tive of a plurality of different devices, such as a remote control
and set-top box combination, an image capture device and a
game console configured to capture gestures, and so on.
[0027] The computing device 102 includes a plurality of
modular components 106 that may be physically and com-
municatively coupled, one to another, to provide interchange-
ability to access a variety of different functionality. Addition-
ally, visual characteristics may be employed to indicate this
different functionality, e.g., colors, graphics, and so on.
[0028] An example of a modular component 106 is a dis-
play modular component 108. The display modular compo-
nent 108 includes a housing 110 having disposed therein one
or more display hardware elements 112. The display hard-
ware elements 112, for instance, may include hardware ele-
ments configured to generate an output for display on a dis-
play device 114 of the display modular component 108.
[0029] The display modular component 108 is communi-
catively and physically connected (e.g., rotationally) to a
display device 114 via a hinge 116. The display device 114
may include a variety of functionality, such as to include
touchscreen functionality to recognize gestures and other
inputs. Rotation of the display device 114 in relation to the
housing 110 of the display modular component 108 may be
utilized to support a variety of different functionality, further
discussion of which may be found in relation to FIG. 4.
[0030] Another example of a modular component 116 of
the computing device 102 is illustrated as a computing modu-
lar component 118. The computing modular component 118
also includes a housing 120, separate from the housing 110 of
the display modular component 108, which is physically and
communicatively coupled to the display modular component
108. The computing modular component 118 is representa-
tive of functionality that may be added to the display modular
component 108, which in this instance includes a processing
system 122 and memory 124 as further described in relation
to FIG. 2.

[0031] Yetanother example ofa modular component 106 of
the computing device 102 is an accessory modular compo-
nent 126. Like above, the accessory modular component 126
includes a housing 128 and accessory hardware elements 130
disposed therein. As the accessory modular component 126
may take a variety of configurations, so to can the accessory
hardware elements 130.

[0032] Forexample, the accessory modular component 126
may be configured as an output device, such as speakers, a
projector, a holographic projector, and so on and as such the
accessory hardware elements 130 may be configured to sup-
port this functionality. The accessory modular component
126 may also be configured as an input device, such as a
natural user interface device as further described in relation to
FIG. 3. Other configurations are also contemplated, such as to
include a battery that may be used to power the computing
modular component 118 and/or the display modular compo-
nent 108, a battery that may be charged by the computing
device 102 for use with another computing device, and so on.
[0033] Inthe illustrated example, the modular components
116 are illustrated as assuming a stacked configuration in
which one modular component is stacked “on top” of another
modular component when resting on a surface 104, attached
vertically as shown in FIG. 7, and so on. Other configurations
are also contemplated without departing from the spirit and
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scope thereof. The physical and communicative coupling
between the modular components 116 may be accomplished
in a variety of ways. For example, a magnetic coupling device
may be included such that magnetism is utilized to form a
physical connection between the components. The magnetic
coupling device, for instance, may include a flux fountain in
which a plurality of magnets are arranged (e.g., perpendicular
to each other) to steer a field of flux “outward” away from the
components to increase a securing force than would other-
wise be the case if the magnets were aligned such that the
fields were also aligned, one to another.

[0034] Inanother example, a protrusion 132 and cavity 134
arrangement may be utilized as illustrated. In the illustrated
example, an axis corresponding to a height of the protrusion
132 defines a direction along which the modular components
may be installed and removed, but causes mechanical binding
in other directions to restrict removal in those directions.
Other examples are also contemplated, such as mechanical
latches and so on. Inthis way, a user may readily add, remove,
and replace modular components from the computing device
102 to configure the computing device 102 to include desired
functionality, further discussion of which may be found in
relation to the following description and shown in a corre-
sponding figure.

[0035] FIG. 2 depicts an example implementation 200
showing different configurations of the computing device 102
of FIG. 1 through addition or removal of modular components
from the device. This implementation 200 includes first, sec-
ond, and third 202, 204, 206 examples of configurations of the
computing device 102 of FIG. 1.

[0036] In the first example 202, the display modular com-
ponent 108 is illustrated as being used alone without addi-
tional modular components. As illustrated, the display modu-
lar component 108 include a power supply and may include
one or more inputs that may be utilized with another device,
such a HDMI, display ports, USB ports, and so on. The
display modular component 108 may also include a sufficient
amount of ballast to counteract a weight of the display device
114 such that component 108 may be placed on a surface 104
as shown in FIG. 1 without tipping over, e.g., which may be
accomplished using speakers, lead weights, and so on.
[0037] Inone or more implementations, the display modu-
lar component 108 also includes functionality to execute an
operating system, such as to be configured as a “thin” com-
puting device to support a lightweight operating system, pro-
cessor, and memory for mobile configurations. Addition of
the computing modular component 118 may therefore be
utilized to supplement this functionality in this example, such
as to add processing, memory, and/or network resource func-
tionality to support a “thick” or “rich” computing device
configuration.

[0038] In the second example 204, the computing modular
component 118 is added to the display modular component
108 through stacking to form a physical and communicative
coupling between the components 108, 118. In this way,
functionality of the computing modular component 118 may
be added to the display modular component 108 and vice
versa. For instance, the computing modular component 118
may be utilized to generate a user interface for output by the
display device 114 and the display modular component 108
may be utilized to provide power to the computing modular
component 118.

[0039] In the third example 206, the accessory modular
component 126 is added to the computing modular compo-
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nent 118 through stacking to form a physical and communi-
cative coupling between the display, computing, and acces-
sory components 108, 118, 126. For example, the
communicative and physical coupling may be formed
between the accessory modular component 126 and the com-
puting modular component 118 as previously described in
relation to FIG. 1, e.g., without the use of tools through
protrusions, magnetism, mechanical connections (e.g., a slid-
able latch), and so forth. A variety of different functionality
may be added, such as battery power, input devices, and/or
output devices, a natural user interface input device, and so on
as previously described. Other accessory configurations are
also contemplated, an example of which is described in the
following and shown in a corresponding figure.

[0040] FIG. 3 depicts an example implementation 300 in
which the computing device 102 of FIG. 1 also includes
another accessory modular component 302. In this example,
a housing 304 of an accessory modular component 302 is
physically and communicatively coupled to the display
device 114 of the display modular component 108, e.g.,
through use of protrusions, magnetisms, mechanical latches,
and so forth. Placement of the accessory modular component
302 at this location may be utilized to support a variety of
different functionality, such as any one of the accessory func-
tionality previously described.

[0041] In the illustrated example, the accessory is config-
ured to support a natural user interface (NUI) input device
306 to support a natural user interface (NUI) that may recog-
nize interactions that may not involve touch. For example, the
NUI input device 306 may be configured in a variety of ways
to detect inputs without having a user touch a particular
device, such as to recognize audio inputs through use of a
microphone. For instance, the NUI input device 306 may be
configured to support voice recognition to recognize particu-
lar utterances (e.g., a spoken command) as well as to recog-
nize a particular user that provided the utterances.

[0042] In another example, the NUI input device 306 that
may be configured to support recognition of gestures, pre-
sented objects, images, and so on through use of a camera.
The camera, for instance, may be configured to include mul-
tiple lenses so that different perspectives may be captured and
thus determine depth. The different perspectives, for instance,
may be used to determine a relative distance from the NUI
input device 306 and thus a change in the relative distance.
[0043] Inanother example, a time-of-flight camera may be
utilized to determine relative distances of objects, e.g., arms,
hands, fingers, legs, torso, and head of a user. For instance, the
NUIinput device 306 may capture images that are analyzed to
recognize one or more motions made by a user, including
what body part is used to make the motion as well as which
user made the motion. Motions may be identified as gestures
by the NUI input device 306 to initiate a corresponding func-
tions. Thus, the NUI input device 306 may be leveraged to
support depth perception in a variety of different ways. The
images captured by the NUI input device 306 may be lever-
aged to provide a variety of other functionality, such as tech-
niques to identify particular users (e.g., through facial recog-
nition), objects, and so on.

[0044] A variety of different types of gestures may be rec-
ognized, such a gestures that are recognized from a single
type of input (e.g., a motion gesture) as well as gestures
involving multiple types of inputs, e.g., a motion gesture and
an object gesture made using an object such as a stylus. Thus,
the NUI input device 306 may support a variety of different
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gesture techniques by recognizing and leveraging a division
between inputs. It should be noted that by differentiating
between inputs in the natural user interface (NUI), the num-
ber of gestures that are made possible by each of these inputs
alone is also increased.

[0045] For example, although the movements may be the
same, different gestures (or different parameters to analogous
commands) may be indicated using different types of inputs.
Thus, the NUI input device 306 may support a natural user
interface that supports a variety of user interaction’s that do
not involve touch. Although illustrated as attached to the
display device 114 in this example, functionality of the NUI
input device 306 may also be incorporated as part of the
accessory modular component 126.

[0046] The NUI input device 306 may be configured to
support use in a variety of different configurations. For
example, a camera of the NUI input device 206 may be
configured to capture images and communicate the images to
the computing modular component 118 to recognize one or
more gestures as previously described. The camera may be
configured to rotate in cooperation with rotation of the dis-
play device 114 as shown in FIG. 4. Further, this rotation may
be performed automatically and without user intervention
responsive to the rotation of the display device 114, e.g.,
through use of a motor. For example, the rotation may be
performed automatically and without user intervention such
that a line-of-sight is maintained between a user of the com-
puting device and the camera, e.g., through detection of a
user’s face and corresponding rotation of the camera to keep
the user’s face in view.

[0047] The accessory modular component 126, as previ-
ously described may include a variety of accessory hardware
elements 130. In one such example, holographic projection
functionality is included, such as to project to a surface 104
which causes a holograph to appear as floating above the
surface. The hologram may be configured in a variety of
ways, such as to guide user interaction with the NUI by
indicating availability of gestures through display of controls
that are usable as corresponding to the gestures. For example,
the hologram may be configured as a trackpad to indicate a
location at which movement is detectable by the NUI input
device 306 to control a cursor. A variety of other examples are
also contemplated.

[0048] FIG. 4 depicts an example implementation 400 in
which movement of the display device in relation to the
housing of the display modular component is shown. This
implementation 400 is shown using first, second, and third
examples 402, 404, 406. In the first example 402, the display
device 114 is illustrated as generally disposed at a forty five
degree angle to an axis of the housing 110 of the display
modular component 108 that is defined as corresponding to a
surface of the housing 110 to which other modular compo-
nents and connected and/or to a surface on which the housing
110 is to be placed upon. Thus, this may be thought of as an
“upright” configuration such that a user may view the display
device 114 in a manner that mimics interaction with a desktop
computer.

[0049] Thedisplay device 114 may also be rotated using the
hinge 116 to “lay flat” against the surface of the housing 110
of the display modular component 108 that defined the axis
described above as shown in the second example 404. This
may be thought of as a “writing configuration” in which a user
may interact with touchscreen functionality of the display
device 114, e.g., via gestures, a stylus, and so on. In this way,
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a user may comfortably interact with the display device to
perform handwriting, drawing, and so on.

[0050] The hinge 116 may be configured in a variety of
different ways. For example, the hinge 116 may be configured
to support approximately 180 degrees of rotation or more.
The hinge 116 may be configured as a friction hinge such that
a desired angle is maintained. Additionally, the hinge may be
configured as a split hinge 116 such that one part is connected
to the housing 110 and another part is connected to the display
device 114 such that a single joint is viewable by a user.
Further, the hinge 116 may be embedded in the housing 110
and even hidden inside the housing 110. In one or more
implementations, the hinge 116 may be configured to permit
the display device 114 to slide into position in addition to the
rotation, e.g., permit slidable movement in relation to the
housing 110. For instance, the display device 114 may
include a hinge on the back to allow the display device 116 to
slide forward when rotated to an angle that permits touch
inputs to be provided in a more comfortable manner to a user.
A variety of other examples are also contemplated without
departing from the spirit and scope thereof.

[0051] The computing device may also include an elec-
tronic compensated pivot control system as shown in the third
example 406, in which the computing device 102 includes a
hinge 116 having pivotable components 408, 410 that pivot
on an axis. The pivotable components are implemented to
pivot in coordination to position the display device 114 in one
of multiple display positions. The pivotable components
include actuators 412 are implemented to drive the pivotable
components to position the device housing. Optionally,
clutch mechanisms 414 are implemented to engage and limit
movement of the pivotable components, or release and allow
movement of the pivotable components when driven by the
actuators. In this example, a dual-pivot system is illustrated,
although a device may include any number of pivotable com-
ponents that pivot in coordination to position the device hous-
ing in a display position.

[0052] In this example, the pivotable components 408 and
410, the actuators 412, and the clutch mechanisms 414 are
shown merely for illustration. In practice, the pivotable com-
ponents, actuators, and clutch mechanisms can be imple-
mented in any number of configurations with different com-
ponents. In various implementations, the actuators may be
implemented as any type of brushed or brushless motors,
servo motors, or with electromagnetics. Additionally, the
clutch mechanisms may be implemented as clutch barrels,
rotary disc or drum brakes, particle clutches, electromagnetic
brakes, interference and/or friction fit locks (e.g., one-way
roller bearings), and/or as any other type of clutching mecha-
nism. The clutch mechanisms may also be activated by actua-
tors that are implemented to initiate the clutch mechanisms
engaging and/or releasing the pivotable components.

[0053] In embodiments, a pivot controller 416 is imple-
mented to control the actuators 412 and/or the clutch mecha-
nisms 414 based on the sensor data to coordinate one or more
of the pivotable components 408 and 410 moving together
and position the device housing in a display position. For
example, the pivot controller 416 is implemented to control
the actuators based on pressure sensor data and/or torque
sensor data to position the device housing in a display posi-
tion. The pivot controller is also implemented to determine
user input to re-position (e.g., raise, lower, and/or tilt) the
device housing based on the pressure sensor data and/or the
torque sensor data, and controls the pivotable components
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moving to position the device. In embodiments, the pivot
controller electronically-controls the pivotable components
408 and 410 to counter-balance varying centers-of-mass of
the computing device over a range of device positions to
minimize a user input force that is applied to re position the
device housing.

[0054] In implementations, the pivot controller 416 can
utilize a proportional integral-derivative (PID) control feed-
back to counter-balance the varying centers-of-mass of the
computing device to minimize the user input force that is
applied to re position the computing device. The counter-
balance provides that the user input force feels similarly
weighted or weightless across the entire range of motion. By
sensing the position of each component and calculating
against known geometry, the electronic compensation can be
implemented to adjust the counter-balance or friction to cre-
ate the same effect across the entire range of device move-
ment.

[0055] An active counter-balance can be implemented by
various techniques. In an implementation, motors with PID
control can be utilized, and the motor positions sensed
through linear hall-effect sensors. The pivot controller 416
can sample the pressure data from device supports with the
integrated pressure sensors to determine the dynamic force
inputs, such as normalizing to the forces on the device sup-
ports with no force input from a user. Through the use of
accelerometers in the three masses of the device (e.g., the
base, support arm, and display device), the pivot controller
can determine at any given point what the static pressures
should be for a normalization factor. Depending on the
dynamic force input measured through the pressure sensors,
or through torque sensors in an alternate implementation, the
pivot controller drives the pivotable components to a particu-
lar position using position, integral, derivative control.

[0056] The pivot controller 416 is also implemented to
engage the clutch mechanisms 414 to limit or resist move-
ment of the pivotable components 408 and 410 into an
unstable or undesirable position of the device housing, and/or
release the clutch mechanisms to allow movement of the
pivotable components into a stable or desirable position of the
device housing. The pivot controller can also determine an
unstable position of the device housing and initiate activation
of the actuators 412 to re-position the device housing to a
stable position. For example, rotary potentiometers or accel-
erometers can be implemented to provide the positioning
inputs and sensor data to the pivot controller.

[0057] Inaddition, the pivot controller 416 is implemented
to determine movement towards an unstable position of the
display device 114 based on the sensor data that corresponds
to the positioning inputs, and engage the clutch mechanisms
414 to limit movement of the pivotable components 408 and
410 into the unstable position. The pivot controller can deter-
mine user input, such as force or torque inputs and/or detect
pressure as input, to tilt or re-position the device housing
based on the sensor data and control the actuators and clutch
mechanisms to resist the user input. The pivot controller can
also be implemented to control the actuators and/or clutch
mechanisms to counter-balance the system centers-of-mass
so that user input force feels uniform to the user over the range
of the non-linear forces as the device housing is moved. The
apparent force that the user applies to move the device is then
approximately constant and close to zero (e.g., so that the
device seems to float, such as like having a force follower).

Feb. 11, 2016

[0058] FIGS. 5 and 6 depicts example implementations
500, 600 in which a modular component includes housing
disposed therein that are swappable to add or remove corre-
sponding functionality to the modular component. In this
example, a housing 502 of a modular component 116 is
shown, such as any one of the display, computing, or acces-
sory modular components 108, 118,126, 302 of FIGS. 1 and
3.Thehousing 502 is configured to receive a plurality of other
housings 504, 506, 508, 510 to be disposed therein such that
different functionality may be “swapped” with the modular
component and as such, not only is the modular component
116 itself interchangeable but so too is the functionality
within the modular component 116.

[0059] In a computing modular component example 118,
for instance, the housings 504-510 may correspond to
memory, a wireless network functionality, a graphics pro-
cessing unit, and a processing system. These housings 504-
510 may be configured as pods that are placed within corre-
sponding receptacles within the housing 502.
Communicative and physical couplings may also be sup-
ported, e.g., through use of protrusions and cavities, mechani-
cal attachment, magnetism (e.g., a flux fountain), and so
forth. In this way, a user may simply remove and “drop in” a
new one of the housings 504-510 to change functionality of
the modular component 116. A common air conduit 512 may
be utilized to facilitate heat management through the hous-
ings 502-510 as well as between modular components 116,
e.g., the computing modular component may include a single
fan that is utilized to cool other modular components 116.
[0060] FIG. 7 depicts an example implementation 700 in
which the computing device 102 is configured in a variety of
ways. This example implementation includes first, second,
and third examples 702, 704, 708 of the computing device
102 of FIG. 1. In the first example 702, the rotatable mount
702 is configured to support rotation of the computing device
102 as a whole when attached to a surface 104 or other device.
Thus, in this example a cashier may interact with the display
device 114 to enter a good being purchased, use an accessory
module 126 to input a credit card using a credit card reader,
and then rotate the display device 114 such that a user may
provide a signature that is detected using touchscreen func-
tionality.

[0061] In the second example 704, the computing device
102 is configured as a wearable device, e.g., a watch as
illustrated, ring, necklace, broach, key fob, and so on. The
wearable device in this example includes a plurality of modu-
lar components 710 formed as links that are attachable to a
wrist strap using a variety of techniques, such as mechanical,
magnetic, and so on as previously described. In this way,
functionality may be added in an intuitive manner by a user.
[0062] Inthe third example 706, the computing device 102
is attached to a rolling cart 712 in a vertical orientation and as
such is self-supported and may be readily moved around. A
variety of other examples are also contemplated, such as to
mount to an appliance (e.g., refrigerator), wall (e.g., in a
conference room), and so forth.

[0063] FIGS. 8-13 depict additional example implementa-
tions 800, 900, 1000, 1200, 1200, 1300 of the computing
device 102. The computing device 102 in this example
includes a base 802, which may be modular as further
described below.

[0064] The computing device 102 is connected to the base
802 using a hinge mechanism 18. In this example, the hinge
mechanism 18 includes a plurality of members 804. First
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rotational devices 806 are used to connect the members 804 of
the hinge mechanism 18 to the base 802 and second rotational
devices 808 are used to connect the members 804 of the hinge
mechanism 18 to the display device 114.

[0065] The first and second rotational devices 806, 808 are
configurable in a variety of ways. For example, clutches (e.g.,
electromagnetic, mechanical, and so on) are includable and
controlled by a rotation control module 810. The rotation
control module 810 is configured to leverage sensors 812 to
detect when to engage and disengage the clutches.

[0066] FIG.13 depicts an example implementation 1300 in
which the display device 114 is positioned in relation to the
base 802 using first and second stages 1302, 1304. The sen-
sors 812 may include touchscreen sensors configured as part
of'the display device, at a side 814 of a housing of the display
device 114, at a rear 88 that is disposed on an opposing side to
that of a display of the display device 114, and so forth.
[0067] Anoutput ofthe sensors 812, when processed by the
rotation control module 810 is usable to detect when to permit
rotation of the first and second rotation devices 806, 808. For
example, the rotation control module 810 may detect that the
display device 114 is being grasped by a hand of a user, and in
response disengage the first and second rotation devices 806,
808, allowing the display device 114 to be positioned as
desired in relation to the base 802 as described by a user.
[0068] When so positioned, the user may release the grip,
which is detected by the rotational control module 810 using
the sensors 812 and in response causes clutches of the firstand
second rotation devices 806, 808 to re-engage. In this way, the
display device 114 may be efficiently positioned by a single
hand of a user as desired, even in instances where the display
device 114 has a relatively large size, e.g., 24 inches and
larger.

[0069] Additionally, the rotation control module 810 may
be configured to protect the computing device, such as to
permit or prevent certain configurations to avoid configura-
tions in which the display device 114 makes contact with the
base 802, is oft-balance, restricts a lower edge of the display
device 114 from making contact with a surface on which the
base 802 rests, and so forth.

[0070] Returning to FIG. 9, a front view of the computing
device 102 is shown. In this example, the display device 114
includes a “glass to the edge” configuration in which the
display reaches to an edge between a front and side surfaces.
The display device 114 has a thickness of less than nine
millimeters (e.g., 8.5 millimeters), and includes micro-
phones, a three-dimensional camera as part of the display,
speakers and a rubber bumper along the bottom, removable
storage (e.g., SD) and a USB connection along the side.
[0071] FIG. 11 depicts a rear of the computing device 102.
In this example, a connection portion 1902 is shown that
support a connection between the hinge mechanism 18 and
the display device 114. The display device 114 has a curved
rear housing, which provides stiffhess and torsional rigidity
across the surface of the display of the display device 114.
Backlight LEDs or other light output devices 1104 are
included at the sides that may be used to provide a comple-
mentary light output to which is displayed by the display
device 114.

[0072] The connection portion 1102 in this example has a
wedge shape, which may be used to housing hardware com-
ponents of the computing device 102. In one implementation,
the connection portion 1102 is permanently fixed to the dis-
play device 114. In another example, the connection portion
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1102 is removable such that the display device 102 is sepa-
rable from the connection portion 1102.

[0073] For example, the display device 102 may be config-
ured as a tablet computer that is removably connected to the
connection portion 1102 and thus the base 802 of the com-
puting device 102. The rotational control module 810, for
instance, may be configured to detect that a user has grasped
the display device 114 via a single hand and thus permit
rotation and when grasped by two hands cause separation of
the connection portion and the display device 114. In another
instance, the rotational control module 810 may be config-
ured to detect that a user has grasped the display device 114
using two fingers and thus permit rotation and when grasped
by more than two fingers cause separation of the connection
portion and the display device 114

[0074] The base 802 may include hardware components to
complement tablet functionality of the display device 114,
such as additional hardware, data storage, and/or network
connectivity. The display device 114 may be communica-
tively coupled to the base 802 in a variety of ways, such as a
wired connection through the members 804, a wireless con-
nection, and so forth.

[0075] The computing device 102 may include a variety of
other features. For example, a keyboard may be included on a
surface of the base 802. Additionally, a projector may be
included on the display device 114 and/or base to project an
image of a keyboard with which user interaction is detected
through use of a three-dimensional camera. The base 802 may
also include stepped edges to support the modular configura-
tion previously described as well as a thermal system, such as
to draw in air from a front and exhaust through the sides and
back.

[0076] Example Procedures

[0077] The following discussion describes modular com-
puting device techniques that may be implemented utilizing
the previously described systems and devices. Aspects of
each of the procedures may be implemented in hardware,
firmware, or software, or a combination thereof. The proce-
dures are shown as a set of blocks that specify operations
performed by one or more devices and are not necessarily
limited to the orders shown for performing the operations by
the respective blocks. In portions of the following discussion,
reference will be made to FIGS. 1-13.

[0078] FIG. 14 is a flow diagram depicting a procedure
1400 in an example implementation in which the modular
computing device of FIG. 1 is assembled through stacking. A
plurality of modular components 116 are obtained, each of
the modular components having a respective housing config-
ured to form a stackable arrangement, one to another (block
1402). Examples of module components include display
modular components 108, computing modular component
118, accessory module component 126, and so on. The plu-
rality of modular components 116 are stacked to form a
computing device 102 (block 1404), and thereby may have
varied functionality as desired by a user.

[0079] Example System and Device

[0080] FIG. 15 illustrates an example system generally at
1500 that includes an example computing device 1502 that is
representative of one or more computing systems and/or
devices that may implement the various techniques described
herein. The computing device 1502 may be, for example, a
server of a service provider, a device associated with a client
(e.g., a client device), an on-chip system, and/or any other
suitable computing device or computing system.
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[0081] The example computing device 1502 as illustrated
includes a processing system 1504, one or more computer-
readable media 1506, and one or more I/O interface 1508 that
are communicatively coupled, one to another. Although not
shown, the computing device 1502 may further include a
system bus or other data and command transfer system that
couples the various components, one to another. A system bus
can include any one or combination of different bus struc-
tures, such as a memory bus or memory controller, a periph-
eral bus, a universal serial bus, and/or a processor or local bus
that utilizes any of a variety of bus architectures. A variety of
other examples are also contemplated, such as control and
data lines.

[0082] The processing system 1504 is representative of
functionality to perform one or more operations using hard-
ware. Accordingly, the processing system 1504 is illustrated
as including hardware element 1510 that may be configured
as processors, functional blocks, and so forth. This may
include implementation in hardware as an application spe-
cific integrated circuit or other logic device formed using one
ormore semiconductors. The hardware elements 1510 are not
limited by the materials from which they are formed or the
processing mechanisms employed therein. For example, pro-
cessors may be comprised of semiconductor(s) and/or tran-
sistors (e.g., electronic integrated circuits (ICs)). In such a
context, processor-executable instructions may be electroni-
cally-executable instructions.

[0083] The computer-readable storage media 1506 is illus-
trated as including memory/storage 1512. The memory/stor-
age 1512 represents memory/storage capacity associated
with one or more computer-readable media. The memory/
storage component 1512 may include volatile media (such as
random access memory (RAM)) and/or nonvolatile media
(such as read only memory (ROM), Flash memory, optical
disks, magnetic disks, and so forth). The memory/storage
component 1512 may include fixed media (e.g., RAM, ROM,
afixed hard drive, and so on) as well as removable media (e.g.,
Flash memory, a removable hard drive, an optical disc, and so
forth). The computer-readable media 1506 may be configured
in a variety of other ways as further described below.

[0084] Input/output interface(s) 1508 are representative of
functionality to allow a user to enter commands and informa-
tion to computing device 1502, and also allow information to
be presented to the user and/or other components or devices
using various input/output devices. Examples of input
devices include a keyboard, a cursor control device (e.g., a
mouse), a microphone, a scanner, touch functionality (e.g.,
capacitive or other sensors that are configured to detect physi-
cal touch), a camera (e.g., which may employ visible or
non-visible wavelengths such as infrared frequencies to rec-
ognize movement as gestures that do not involve touch), and
so forth. Examples of output devices include a display device
(e.g., a monitor or projector), speakers, a printer, a network
card, tactile-response device, and so forth. Thus, the comput-
ing device 1502 may be configured in a variety of ways as
further described below to support user interaction.

[0085] Various techniques may be described herein in the
general context of software, hardware elements, or program
modules. Generally, such modules include routines, pro-
grams, objects, elements, components, data structures, and so
forth that perform particular tasks or implement particular
abstract data types. The terms “module,” “functionality,” and
“component” as used herein generally represent software,
firmware, hardware, or a combination thereof. The features of
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the techniques described herein are platform-independent,
meaning that the techniques may be implemented on a variety
of commercial computing platforms having a variety of pro-
Cessors.

[0086] An implementation of the described modules and
techniques may be stored on or transmitted across some form
of computer-readable media. The computer-readable media
may include a variety of media that may be accessed by the
computing device 1502. By way of example, and not limita-
tion, computer-readable media may include “computer-read-
able storage media” and “computer-readable signal media.”

[0087] “Computer-readable storage media” may refer to
media and/or devices that enable persistent and/or non-tran-
sitory storage of information in contrast to mere signal trans-
mission, carrier waves, or signals per se. Thus, computer-
readable storage media refers to non-signal bearing media.
The computer-readable storage media includes hardware
such as volatile and non-volatile, removable and non-remov-
able media and/or storage devices implemented in a method
or technology suitable for storage of information such as
computer readable instructions, data structures, program
modules, logic elements/circuits, or other data. Examples of
computer-readable storage media may include, but are not
limited to, RAM, ROM, EEPROM, flash memory or other
memory technology, CD-ROM, digital versatile disks (DVD)
or other optical storage, hard disks, magnetic cassettes, mag-
netic tape, magnetic disk storage or other magnetic storage
devices, or other storage device, tangible media, or article of
manufacture suitable to store the desired information and
which may be accessed by a computer.

[0088] “Computer-readable signal media” may refer to a
signal-bearing medium that is configured to transmit instruc-
tions to the hardware of the computing device 1502, such as
via a network. Signal media typically may embody computer
readable instructions, data structures, program modules, or
other data in a modulated data signal, such as carrier waves,
data signals, or other transport mechanism. Signal media also
include any information delivery media. The term “modu-
lated data signal” means a signal that has one or more of its
characteristics set or changed in such a manner as to encode
information in the signal. By way of example, and not limi-
tation, communication media include wired media such as a
wired network or direct-wired connection, and wireless
media such as acoustic, RF, infrared, and other wireless
media.

[0089] As previously described, hardware elements 1510
and computer-readable media 1506 are representative of
modules, programmable device logic and/or fixed device
logic implemented in a hardware form that may be employed
in some embodiments to implement at least some aspects of
the techniques described herein, such as to perform one or
more instructions. Hardware may include components of an
integrated circuit or on-chip system, an application-specific
integrated circuit (ASIC), a field-programmable gate array
(FPGA), a complex programmable logic device (CPLD), and
other implementations in silicon or other hardware. In this
context, hardware may operate as a processing device that
performs program tasks defined by instructions and/or logic
embodied by the hardware as well as a hardware utilized to
store instructions for execution, e.g., the computer-readable
storage media described previously.

[0090] Combinations of the foregoing may also be
employed to implement various techniques described herein.
Accordingly, software, hardware, or executable modules may
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be implemented as one or more instructions and/or logic
embodied on some form of computer-readable storage media
and/or by one or more hardware elements 1510. The comput-
ing device 1502 may be configured to implement particular
instructions and/or functions corresponding to the software
and/or hardware modules. Accordingly, implementation of a
module that is executable by the computing device 1502 as
software may be achieved at least partially in hardware, e.g.,
through use of computer-readable storage media and/or hard-
ware elements 1510 of the processing system 1504. The
instructions and/or functions may be executable/operable by
one or more articles of manufacture (for example, one or more
computing devices 1502 and/or processing systems 1504) to
implement techniques, modules, and examples described
herein.

[0091] As furtherillustrated in FIG. 15, the example system
1500 enables ubiquitous environments for a seamless user
experience when running applications on a personal com-
puter (PC), a television device, and/or a mobile device. Ser-
vices and applications run substantially similar in all three
environments for a common user experience when transition-
ing from one device to the next while utilizing an application,
playing a video game, watching a video, and so on.

[0092] In the example system 1500, multiple devices are
interconnected through a central computing device. The cen-
tral computing device may be local to the multiple devices or
may be located remotely from the multiple devices. In one
embodiment, the central computing device may be a cloud of
one or more server computers that are connected to the mul-
tiple devices through a network, the Internet, or other data
communication link.

[0093] In one embodiment, this interconnection architec-
ture enables functionality to be delivered across multiple
devices to provide a common and seamless experience to a
user of the multiple devices. Each of the multiple devices may
have different physical requirements and capabilities, and the
central computing device uses a platform to enable the deliv-
ery of an experience to the device that is both tailored to the
device and yet common to all devices. In one embodiment, a
class of target devices is created and experiences are tailored
to the generic class of devices. A class of devices may be
defined by physical features, types of usage, or other common
characteristics of the devices.

[0094] In various implementations, the computing device
1502 may assume a variety of different configurations, such
as for computer 1514, mobile 1516, and television 1518 uses.
Each of these configurations includes devices that may have
generally different constructs and capabilities, and thus the
computing device 1502 may be configured according to one
or more of the different device classes. For instance, the
computing device 1502 may be implemented as the computer
1514 class of a device that includes a personal computer,
desktop computer, a multi-screen computer, laptop computer,
netbook, and so on.

[0095] The computing device 1502 may also be imple-
mented as the mobile 1516 class of device that includes
mobile devices, such as a mobile phone, portable music
player, portable gaming device, a tablet computer, a multi-
screen computer, and so on. The computing device 1502 may
also be implemented as the television 1518 class of device
that includes devices having or connected to generally larger
screens in casual viewing environments. These devices
include televisions, set-top boxes, gaming consoles, and so
on.
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[0096] The techniques described herein may be supported
by these various configurations of the computing device 1502
and are not limited to the specific examples of the techniques
described herein. This functionality may also be implemented
all or in part through use of a distributed system, such as over
a “cloud” 1520 via a platform 1522 as described below.
[0097] The cloud 1520 includes and/or is representative of
a platform 1522 for resources 1524. The platform 1522
abstracts underlying functionality of hardware (e.g., servers)
and software resources of the cloud 1520. The resources 1524
may include applications and/or data that can be utilized
while computer processing is executed on servers that are
remote from the computing device 1502. Resources 1524 can
also include services provided over the Internet and/or
through a subscriber network, such as a cellular or Wi-Fi
network.

[0098] The platform 1522 may abstract resources and func-
tions to connect the computing device 1502 with other com-
puting devices. The platform 1522 may also serve to abstract
scaling of resources to provide a corresponding level of scale
to encountered demand for the resources 1524 that are imple-
mented via the platform 1522. Accordingly, in an intercon-
nected device embodiment, implementation of functionality
described herein may be distributed throughout the system
1500. For example, the functionality may be implemented in
part on the computing device 1502 as well as via the platform
1522 that abstracts the functionality of the cloud 1520.

CONCLUSION

[0099] Example implementations described herein
include, but are not limited to, one or any combinations of one
or more of the following examples:

[0100] Inone or more examples, a computing device com-
prises: a display modular component including a housing, a
display device physically and communicatively coupled to
the housing via a hinge, and one or more display hardware
elements disposed within the housing and configured to out-
put a display for display the display device; and a computing
modular component including a housing that is physically
and communicatively coupled to the display modular com-
ponent, a processing system disposed within the housing, and
memory disposed within the housing, the processing system
configured to execute instructions stored by the processing
system to generate a user interface for display by the display
device of the display modular component.

[0101] An example as described alone or in combination
with any of the above or below examples, wherein the com-
puting modular component is configured to be connected to
the display modular component via one or more protrusions
that are received via cavities for form a mechanical attach-
ment.

[0102] An example as described alone or in combination
with any of the above or below examples, wherein the
mechanical attachment is formed such that off-axis removal
causes mechanical binding of the one or more protrusions
within respective said cavities.

[0103] An example as described alone or in combination
with any of the above or below examples, wherein the com-
puting modular component is configured to be connected to
the display modular component via magnetic attachment sup-
port by a magnetic attachment device.

[0104] An example as described alone or in combination
with any of the above or below examples, wherein the mag-
netic attachment device include a flux fountain.
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[0105] An example as described alone or in combination
with any of the above or below examples, wherein the display
modular component and the computing device modular com-
ponent share a common air conduit that is configured to
facilitate heat management of the display modular compo-
nent and the computing device modular component.

[0106] An example as described alone or in combination
with any of the above or below examples, wherein the com-
municative connection is configured such that the computing
device modular component is configured to receive power
from the display modular component.

[0107] An example as described alone or in combination
with any of the above or below examples, wherein the display
modular component includes one or more inputs that are
configured to permit display from a device without the com-
puting modular component being connected to the display
modular component.

[0108] An example as described alone or in combination
with any of the above or below examples, wherein the hous-
ings of the display modular component and the computing
modular component have a stackable arrangement.

[0109] An example as described alone or in combination
with any of the above or below examples, wherein the stack-
able arrangement is configured such that the housing of the
computing modular component is configured for placement
against a surface and the housing of the display modular
component is stacked on top of the housing of the computing
modular component.

[0110] An example as described alone or in combination
with any of the above or below examples, wherein the hinge
of the display modular component is configured to support
180 degrees of rotation.

[0111] An example as described alone or in combination
with any of the above or below examples, wherein the display
modular component has a sufficient amount of weight to
counteract a weight of the display device such that the display
device is rotatable via the hinge without tipping over.

[0112] An example as described alone or in combination
with any of the above or below examples, wherein the display
modular component is configured to be communicatively
coupled to a plurality of computing modular components
having different functionality, each of the plurality of com-
puting modular components having a different visual charac-
teristic, one to another, indicative of the different respective
said functionality.

[0113] An example as described alone or in combination
with any of the above or below examples, further comprising
an accessory modular component including a housing that is
configured to be physically and communicatively coupled to
the computing modular component.

[0114] An example as described alone or in combination
with any of the above or below examples, wherein the acces-
sory modular component includes a battery that is configured
to power the computing modular component and the display
modular component.

[0115] An example as described alone or in combination
with any of the above or below examples, wherein the battery
is chargeable by the computing device, removable, and usable
to power a different computing device.

[0116] An example as described alone or in combination
with any of the above or below examples, wherein the acces-
sory modular component includes an output device.
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[0117] An example as described alone or in combination
with any of the above or below examples, wherein the acces-
sory modular component includes an output device.

[0118] An example as described alone or in combination
with any of the above or below examples, further comprising
anatural user interface modular component including a hous-
ing that is configured to be physically and communicatively
coupled to the display device of the display modular compo-
nent.

[0119] An example as described alone or in combination
with any of the above or below examples, wherein the natural
user interface modular component includes a microphone
that is configured to detect speech of a user and communicate
the speech to the computing modular component to recognize
one or more utterances of a user.

[0120] An example as described alone or in combination
with any of the above or below examples, wherein the natural
user interface modular component includes a camera that is
configured to capture images and communicate the images to
the computing modular component to recognize one or more
gestures.

[0121] An example as described alone or in combination
with any of the above or below examples, wherein the camera
of'the natural user interface modular component is configured
to rotate in cooperation with rotation of the display device.
[0122] An example as described alone or in combination
with any of the above or below examples, wherein the rotation
of the camera is performed automatically and without user
intervention responsive to the rotation of the display device.
[0123] An example as described alone or in combination
with any of the above or below examples, wherein the rotation
of the camera is performed using a motor.

[0124] An example as described alone or in combination
with any of the above or below examples, wherein the rotation
of the camera is performed automatically and without user
intervention such that a line-of-sight is maintained between a
user of the computing device and the camera.

[0125] An example as described alone or in combination
with any ofthe above or below examples, wherein the housing
of'the computing modular component is configured to remov-
ably receive a housing including the processing system dis-
posed therein and a housing including the memory disposed
therein, the housings including the processing system and the
memory being swappable within the housing of the comput-
ing modular component by a user without using tools.
[0126] An example as described alone or in combination
with any ofthe above or below examples, wherein the housing
of'the computing modular component is configured to remov-
ably receive a housing including wireless communication
device that is swappable within the housing of the computing
modular component.

[0127] An example as described alone or in combination
with any of the above or below examples, wherein the hous-
ings including the processing system and the memory are
physically and communicatively coupled to and within the
housing of the computing modular component.

[0128] An example as described alone or in combination
with any of the above or below examples, wherein the hous-
ings including the processing system and the memory are
physically and communicatively coupled to and within the
housing of the computing modular component via one or
more protrusions that are received via cavities to form a
mechanical attachment.
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[0129] An example as described alone or in combination
with any of the above or below examples, wherein the
mechanical attachment is formed such that off-axis removal
causes mechanical binding of the one or more protrusions
within respective said cavities.

[0130] An example as described alone or in combination
with any of the above or below examples, wherein the hous-
ings including the processing system and the memory are
physically and communicatively coupled to and within the
housing of the computing modular component via magnetic
attachment supported by a magnetic attachment device.

[0131] An example as described alone or in combination
with any of the above or below examples, wherein the mag-
netic attachment device include a flux fountain.

[0132] An example as described alone or in combination
with any of the above or below examples, wherein the display
device is configured to support touchscreen functionality.

[0133] An example as described alone or in combination
with any of the above or below examples, wherein the display
modular component is configured to support attachment to a
vertical surface including a wall or a cart.

[0134] An example as described alone or in combination
with any of the above or below examples, wherein the display
modular component also includes a processing system and
memory configured to execute an operating system when
separated from the computing modular component and the
processing system of the memory of the computing modular
component are configured to provide additional processing
and memory resources to the display modular component
when physically and communicatively coupled.

[0135] In one or more examples, a display modular com-
ponent comprising: a housing; a display device physically
and communicatively coupled to the housing via a hinge, and
one or more display hardware elements disposed within the
housing and configured to output a display for display by the
display device, the housing configured to form a communi-
cative and removable physical coupling to a plurality of other
housings having hardware elements disposed therein that are
configured to support functionality relating to the display.

[0136] A system comprising a plurality of modular compo-
nents, each of the modular components having a respective
housing configured to form a stackable arrangement, one to
another, and configured to be physically and communica-
tively coupled to form a computing device.

[0137] In one or more examples, a method comprising:
obtaining a plurality a plurality of modular components, each
of the modular components having a respective housing con-
figured to form a stackable arrangement, one to another; and
stacking the plurality of modular components to form a com-
puting device.

[0138] Inone or more examples, a computing system com-
prising: a display device having a housing and a plurality of
sensors; a base configured to be placed on a surface; a hinge
mechanism that physically connects the base to the housing
of the display device, the hinge mechanism including a plu-
rality of clutches; and a rotation control module implemented
at least partially in hardware and configured to detect a like-
lihood using an output of the sensors of whether a user has
grasped the display device and in response control operation
of the clutches to permit or restrict rotation of the hinge
mechanism and thereby control positioning of the display
device in relation to the base.
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[0139] An example as described alone or in combination
with any of the above or below examples, wherein the plural-
ity of sensors are capacitive, strain, resistive, or imaging
sensors.

[0140] An example as described alone or in combination
with any of the above or below examples, wherein the display
device and housing are configured as a tablet computer
capable of independent operation from the base.

[0141] An example as described alone or in combination
with any of the above or below examples, wherein the rotation
control module is configured to prevent configuration which
could potentially cause damage to the display device.

[0142] An example as described alone or in combination
with any of the above or below examples, wherein the rotation
control module is configured to permit rotation when grasped
by a single hand and permit separation of the display device
from the hinge mechanism when grasped by multiple hands.

[0143] An example as described alone or in combination
with any of the above or below examples, wherein the move-
ment includes rotational or sliding movement.

[0144] In one or more examples, a method comprising:
detecting that a user has likely grasped a housing of a display
device of a computing device using one or more sensors
disposed on at least a portion of the display device; responsive
to the detecting of the likely grasp, disengaging one or more
retention devices that are configured to retain the display
device is a set position and thereby permit movement of the
display device; detecting that a user has likely ceased the
grasping of the housing of the display device of the comput-
ing device using one or more sensors disposed on at least a
portion of the display device; and responsive to the detecting
of'the ceasing of the grasp, engaging the one or more retention
devices that to retain the display device.

[0145] In one or more examples, a system comprising: a
computing modular component; a display device physically
and communicatively coupled to the computing modular
component via a hinge, and one or more display hardware
elements disposed within the computing modular component
and configured to output a display for display by the display
device, the computing modular component configured to
form a communicative and removable physical coupling to a
plurality of housing disposed therein that are swappable
within the computing modular component without using
tools, the plurality ot housings including: a processing system
housing including a processing system disposed therein; and
a memory housing including the memory disposed therein,
the housings including the processing system and the
memory being swappable within the housing of the comput-
ing modular component by a user without using tools.

[0146] An example as described alone or in combination
with any of the above or below examples, wherein the plural-
ity of housings further comprise a wireless communication
housing including wireless communication device that is
swappable within the housing of the computing modular
component and a graphics processing housing including
graphics processing functionality that is swappable within the
computing modular component.

[0147] In one or more examples, a method comprising:
obtaining a plurality a plurality of modular components, each
of'the modular components having a respective housing con-
figured to form a stackable arrangement, one to another; and
stacking the plurality of modular components to form a com-
puting device.
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[0148] An example as described alone or in combination
with any of the above or below examples, further comprising
swapping at least one of a plurality of housings disposed
within at least one of the respective modular components
without using tools, the plurality of housings including: a
processing system housing including a processing system
disposed therein that is swappable within the housing of the
computing modular component; a memory housing including
the memory disposed therein that is swappable within the
housing of the computing modular component; a wireless
communication housing including wireless communication
device that is swappable within the housing of the modular
component; and a graphics processing housing including
graphics processing functionality that is swappable within the
modular component.

[0149] Although the example implementations have been
described in language specific to structural features and/or
methodological acts, itis to be understood that the implemen-
tations defined in the appended claims is not necessarily
limited to the specific features or acts described. Rather, the
specific features and acts are disclosed as example forms of
implementing the claimed features.

1. A computing device comprising:

a display modular component including a housing, a dis-
play device physically and communicatively coupled to
the housing via a hinge, and one or more display hard-
ware elements disposed within the housing and config-
ured to output a display for display the display device;
and

a computing modular component including a housing that
is physically and communicatively coupled to the dis-
play modular component, a processing system disposed
within the housing, and memory disposed within the
housing, the processing system configured to execute
instructions stored by the processing system to generate
a user interface for display by the display device of the
display modular component, the processing system and
the memory being swappable within the housing of the
computing modular component.

2. A computing device as described in claim 1, wherein the
computing modular component is configured to be connected
to the display modular component via one or more protru-
sions that are received via cavities for form a mechanical
attachment.

3. A computing device as described in claim 2, wherein the
mechanical attachment is formed such that off-axis removal
causes mechanical binding of the one or more protrusions
within respective said cavities.

4. A computing device as described in claim 1, wherein the
computing modular component is configured to be connected
to the display modular component via magnetic attachment
support by a magnetic attachment device.

5. A computing device as described in claim 4, wherein the
magnetic attachment device includes a flux fountain.

6. A computing device as described in claim 1, wherein the
display modular component and the computing device modu-
lar component share a common air conduit that is configured
to facilitate heat management of the display modular compo-
nent and the computing device modular component.

7. A computing device as described in claim 1, wherein the
housings of the display modular component and the comput-
ing modular component have a stackable arrangement.

8. A computing device as described in claim 7, wherein the
stackable arrangement is configured such that the housing of
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the computing modular component is configured for place-
ment against a surface and the housing of the display modular
component is stacked on top of the housing of the computing
modular component.

9. A computing device as described in claim 1, wherein the
display modular component has a sufficient amount of weight
to counteract a weight of the display device such that the
display device is rotatable via the hinge without tipping over.

10. A computing device as described in claim 1, wherein
the display modular component is configured to be commu-
nicatively coupled to a plurality of computing modular com-
ponents having different functionality, each of the plurality of
computing modular components having a different visual
characteristic, one to another, indicative of the different
respective said functionality.

11. A computing device as described in claim 1, further
comprising an accessory modular component including a
housing that is configured to be physically and communica-
tively coupled to the computing modular component.

12. A computing device as described in claim 11, wherein
the accessory modular component includes a battery, wherein
the battery is chargeable by the computing device, removable,
and usable to power a different computing device.

13. A computing device as described in claim 1, further
comprising a natural user interface modular component
including a housing that is configured to be physically and
communicatively coupled to the display device of the display
modular component.

14. A computing device as described in claim 13, wherein
the natural user interface modular component includes a
microphone that is configured to detect speech of a user and
communicate the speech to the computing modular compo-
nent to recognize one or more utterances of the user and
includes a camera that is configured to capture images and
communicate the images to the computing modular compo-
nent to recognize one or more gestures.

15. A computing device as described in claim 14, wherein
the camera of the natural user interface modular component is
configured to rotate in cooperation with rotation of the dis-
play device, the rotation of the camera is performed automati-
cally and without user intervention responsive to the rotation
of the display device such that a line-of-sight is maintained
between the user of the computing device and the camera.

16. A computing device as described in claim 1, wherein
the display modular component also includes a processing
system and memory configured to execute an operating sys-
tem when separated from the computing modular component
and the processing system and the memory of the computing
modular component are configured to provide additional pro-
cessing and memory resources to the display modular com-
ponent when physically and communicatively coupled.

17. A modular computing system comprising:

a plurality of modular components forming a stackable

arrangement one to another, wherein:

each of the modular components has a respective housing

and is interchangeable into and out of the stackable
arrangement in a swappable manner;

the stackable arrangement forms a communicative and

removable physical coupling between the plurality of
modular components; and

the plurality of modular components include at least:

aprocessing system housing including a processing sys-
tem disposed therein; and
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a memory housing including the memory disposed
therein.

18. A modular computing system as described in claim 17,
wherein the plurality of modular components in the stackable
arrangement further comprise one or more of:

a display modular component including display hardware
elements configured to connected the modular comput-
ing system to a display device;

a wireless communication housing including wireless
communication device that is swappable within the
housing of the stackable arrangement; or

a graphics processing housing including graphics process-
ing functionality that is swappable within the stackable
arrangement.

19. A method comprising:

obtaining a plurality of modular components, each of the
modular components having a respective housing con-
figured to form a stackable arrangement, one to another;

stacking the plurality of modular components to form a
computing device; and
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swapping at least one of a plurality of housings disposed
within at least one of the respective modular components
without using tools, the plurality of housings including:
aprocessing system housing including a processing sys-
tem within the housing of the at least one of the
respective modular components; and

amemory housing including a memory within the hous-
ing of the at least one of the respective modular com-
ponents.

20. A method as described in claim 19, the plurality of

housings further including at least one of:

a wireless communication housing including wireless
communication device that is swappable within the
housing of the at least one of the respective modular
components; or

a graphics processing housing including graphics process-
ing functionality within the at least one of the respective
modular components.
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